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Tfae ittveaticm relates to a worfcpiece, especially a housing (6) 
for an electric switch, and a process for producing it The wor^iee 
consists of at least two compboents (7, 8), pieimAAy of a tiwnnoplastic 
material, welded together along a seam area (10) by las^ ladiadon (1 1). 
The two compoitents (7, 8) have mutually diffmnt tnmsmission and 
absorption coefflcienis for the laser ladlalion (11) spectrunit at least in 
paxttal regions. Hie first component (8) is desigrted to transmit at least 
partly the laser radiation (11) down to the seam area (10) in the region 
of a first coupling area (12) m whidi the las^ radiation (11) impinges 
i9on tfae first component (8), vAtmloy a pan of the laser radiation (1 1) 
passes through the first oon^oneiit (8) and can paieizate at a second 
coupling area (13) in the second component (7). b (he region of the 
seam area (10) at the aeccsxd coopUng area (13), the second componest 

(7) is at least partly absoitent for the laser radiation (11). 

(57) Zttsammenfessung 

Die Eifindung betiiift em WcikstttciE, insbescmdcre ehi Oehfluse 
(6) fOr einen elektiischen Sdnher, sowie dn VKfahren za dessen 
Herstclhing* Das WcrkstUck hnsteht aus wenigstens zwea miteinan- 
der dtnch Laserstrahlen (11) entlang elner FQgezone (10) verschweifiten 
Werfcstttddeilea (7, 8) aus einem vorzugsweise thermqplastischen Kun- 
ststoir, wobei die beiden Wexkstiickteile (7, 8) wenigstens in Teilbere- 
idien einen vondnander untersducdlidien Transmissicnc- sowie Ab- 
SQiptionskoeffizienten fOr das S{^ktrum der Laserstiahlen (1 1) besitzen. 
Das eine ecste WerkstQckteil (8) ist im Bereich von einer ersten Einkop- 
pelzone (12), in der die Laserstrahlen (1 1) aitf das ersto WerkstQckteil 

(8) tiefCien, bis zur FUgezone (10) wenigstens teUweise Cransmlttierend fUr die Laserstrahlen (1 1) ausgebildet, woduich ein Tell der Laser- 
strahlen (11) das erste Weti^ckteil (8) duichdxingen und an einer zweitten Eiiikoppelzone (13) in das zweite Weitst&ckteil (7) eindriagen 
kann. Das zweite Werkstilckteil (7) ist im Beieidi der Fugezone (10) an der zweiten finlcoppdzone (13) wenigstens teilweise absorbieratd 
fBr die Laserstrahlen (11) ansgeUldet 
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* NOTICES * 

JPO and NCZPX are not responsible for any 
daxnages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1 . It is housing (6) of a work piece, especially an electric switch. Are welded by the laser beam (11) 
along with a part for a joint (10). Plastics and the two work-piece sections (7 8) which consist of 
thermoplastic material preferably are prepared, and the two work-piece sections (7 8) are set to a 
subsegment at least to the spectrum of a laser beam (11). It has a mutually different transmission 
coefficient and a mutually different absorption coefficient, the first work-piece section (8) is set to 
the field for the first bond part (12), and it is a laser beam (1 1). 

Even if few, are made as [ penetrate / partially ], and a laser beam (1 1) invades into a part for the 
joint of the first work-piece section (8) (10). A part of laser beam (11) penetrates the first work-piece 
section (8) by that cause. The second work-piece section (7) is a work piece currently made as 
[ absorb / a laser beam (1 1) / in / fiirther / invade into the second work-piece section (7) by part for 
the second bond part (13), and / the field for the second bond part (13) for a joint (10) / at least / 
partially ]. 

2. It is the work piece according to claim 1 as which it is made as [ absorb / on the fi"ont face for the 
second bond part (13) / the second work-piece section (7) ], and/or the wavelength of a laser beam 
(1 1) is chosen so that a several microns laser beam (1 1) may invade into the second work-piece 
section (7) preferably slightly. 

3. The plastics with the two same work-piece sections (7 8), for example, a styrene acrylonitrile 
copolymer, A glass fiber [ in / the transmission coefficient of the first work-piece section (8) and the 
absorption coefficient of the second work -piece section (7) are desirable, and / it consists of a 
polyamide etc. and / plastics ], Without especially in the case of absorption plastics adjusting 
"Additives, such as a pigment, especially a black pigment, be comparatively alike", coloring with 1% 
- 2% of color, in the case of transparency plastics coloring a lower rate or coloring probably 
Furthermore, the plastics of both work-piece sections (7 8) is a work piece according to claim 1 or 2 
with suitable not penetrating the spectmm of a visible ray on parenchyma. 

4. It is related with the laser beam (1 1) in contact with a part for the bond part of a work piece (7 8) 
(12 13). Respectively The first work-piece section (8) 60% or more of permeability T, 30% or less of 
absorption coefficient A The work piece according to claim 1, 2, or 3 in which it has 20% or less of 
reflection factor R, and the second work-piece section (7) has 1 0% or less of reflection factor R 
especially when required, 90% or more of absorption coefficient A, very few permeability T, and 
when required. 

5. Set Work-Piece Section (7 8) Which Should be Connected to a Part for Joint (10). Lap joint (9) 
and when required, the lap joint of a wedge configuration (18), Groove lap joint (23), shoulder-like 
lap joint (9, 19, 21, 22), Have contiguity lap joint (17) etc. and a part for a joint (10) is preferably 
prepared in three-dimensions space along with coimection of the work-piece section (7 8). A work 
piece given in either of claims 1-4 with convenient fiuthermore being located in the interior of a 
work piece for a joint [ a part of] (10). 

6. Wall (26) Demarcated by a Part of Inside Cavity [ at Least ] (27) is Prepared in Two Work-Piece 
Sections (7 8), The amount of (10) joint consists of each partition (28) preferably. This partition The 
angle of a wall (26), It is prepared in fields, such as a penetration part of a cavity (27), and continues 
along the connection fi-ont face of the wall (26) which adjoins mutually. Furthermore, a work piece 
given in either of claims 1-5 with suitable carrying out the seal especially of the cavity (27) firom 
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dust, when walls (26) overlap by snap connection (29), a seal groove (24), etc. mutually between 
each partitions (28). 

7. Plastics, Work-Piece Section Given in Either of Claims 1-6 Which Consists of Thermoplastic 
Material Preferably (7 8), It is the approach of welding the housing section of an electric switch etc. 
by the laser beam (11) especially. ITie first transparency work-piece section (8) and the second 
absorption work-piece section (7) are mutually connected by part for a joint (10). So that a work 
piece may be formed and a laser beam (11) may hit the first work-piece section (8) in a part for the 
first bond part (12) first The two work-piece sections (7 8) and the source of a laser beam (1) are 
mutually positioned relatively by the optical system (3). A part of laser beam (11) penetrates the first 
work-piece section (8) by that cause. This part of a laser beam (11) trespasses upon the field for the 
second bond part (13) for a joint (10) of the second work-piece section (7) next. Thereby, for the 
second work-piece section (7), it will be [ in / the field for the second bond part (13) is heated 
consequently / a part for a joint (10) ] in a melting condition, a part for a joint (10) is solidified at the 
time of the next cooling, and the two work-piece sections (7 8) are the two work-piece sections (7 8). 

The first work-piece section (8) sets including ****** additive, especially a pigment to the field 
fi"om a part for the first bond part (12) to a part for a joint (1 0). So that the spectrum of a laser beam 

(11) may be penetrated partially at least By changing the rate of an additive, the work-piece section 
(7 8) is adjusted and sets the second work-piece section (7) to the field for the second bond part (13). 
The reflection factor of the two work-piece sections [ as opposed to / absorb the spectrum of a laser 
beam (11) partially at least, and / the spectrum of a visible ray ] (7 8) is a parenchyma top and the 
same approach. 

8. So that it may be located almost perpendicularly by the amount of (13) part for the first bond part 

(12) , and second bond part especially to this line on parenchyma on the straight line currently formed 
of the laser beam (1 1) in the two work-piece sections (7 8) The source of a laser beam (1) is located 
so that a laser beam (11) may be turned by the optical system (3), a part for a long and slender joint 
(10) is formed, and orientation is possible to arbitration. So that it may be prepared in three- 
dimensions space in the shape of a partition (28) in a work piece in each location It is the welding 
process of the work-piece section according to claim 7 which the optical system (3) and the work- 
piece section (7 8) of the source of a laser beam (1) or the source of a laser beam (1) move by 
programmable motion of a robot, multiaxial handling equipment, etc. relative especially mutually 
preferably. 

9. At the time of heating and melting for a joint (10) by the laser beam (1 1) Or a pressure acts on the 
field for a joint (10) to cooling for a joint (10) especially after that. Preferably, in accordance with 
the focus of a laser beam (11), especially a pressure pursues a laser beam (1 1), or acts on the work- 
piece section (7 8) on the outside of the path of a laser beam (1 1). It is the welding process of the 
work-piece section according to claim 7 or 8 to which a pressure operation is brought by the presser- 
foot equipment which can penetrate the laser beam (1 1) of water pressure, pneumatic pressure, and 
the shape of a roller (16) and others preferably. 

10. It is the welding process of the work-piece section according to claim 7, 8, or 9 with which 
welding stress is mitigated by carrying out automatic control of the operation parameter of Nd:YAG 
laser as a fimction of process parameters, such as a source of a laser beam (1), temperature in a part 
for a joint (10), and a pressure, and annealing a work piece after welding preferably. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

A plastics work piece and its manufacture approach This invention relates to the welding process of 
a work piece especially housing of an electric switch given in pre AMBURU of patent claim 1 , and 
the work-piece section given in pre AMBURU of patent claim 7. 

Housing which consists of plastics of an electric switch can hold electrical parts, such as a stationary 
contact and a switch contact, and other components. Generally housing is usually formed from two- 
or more housing sections of the shape of a complicated space form. The housing section must be 
attached at the time of the assembly of a switch, and it must connect often certainly between the 
housing sections. Since such connection must be made according to the profile of the housing 
section, it has the configuration of three-dimensions space. 

When especially housing needs to be sealed from an outside, it is known that the housing section will 
be mutually connected by ultrasonic welding. In this case, the soldered joint and the electrical part 
itself of an electrical part are destroyed by supersonic vibration, and there is a problem that a switch 
becomes unusable. Therefore, there is the need for the approach of welding the housing section of an 
electric switch, without bringing a bad influence to an electrical part. 

It is common knowledge to weld plastic film of each other by the laser beam from the German patent 
official report 3621030. For this purpose, plastic film is loaded in the shape of a layer. Next, the laser 
beam which converged passes a film, and a film is heated by part for a joint so that it may be in a 
melting condition, and it fixes by part for a joint after cooling. 

Since a film is a thin part, heating of the whole joint part is possible for it at the time of passage of a 
laser beam. Usually, welded connection acceptable between films by that cause is attained. Since 
only the front face of a work piece can be heated by the well-known junction approach when it is a 
thick work piece like housing of an electric switch however, usable welded connection of the two 
work-piece sections cannot be attained. In the case of the housing section of an electric switch, a part 
especially for a joint is often prepared inside housing by the reasons of a design. Thus, the 
connection welded inside is clearly impossible by the well-known junction approach. 
Furthermore, the welding process of the sheet plastic by the laser beam is common knowledge from 
EP-A2-0159169. In the case of this approach, the second sheet is prepared on the first sheet and it is 
made as [ absorb / a laser beam ] by using an additive for plastics. In the case of a black color many, 
carbon black is used as an additive. Since the plastics of the second sheet does not contain an 
additive, the second sheet makes a laser beam penetrate considerably. 

Next, melting of the contact surface of the sheet of two sheets which a laser beam acts on the second 
sheet, and a laser beam is absorbed by the first sheet after passing the second sheet, consequently 
adjoins mutually is carried out, and it is mutually combined at the following cooling process. 
By this approach, since the second sheet cannot contain an additive, it cannot color, but while it is 
opalescence, the first sheet has the problem that it is colored with a black color. The work piece 
manufactured by that cause follows, and since it is formed from the part of a very different color, 
overall visual impressions are spoiled. However, in the case of housing of an electric switch, the 
whole housing needs to give the vision impression of homogeneity especially about a color. The 
sheet furthermore shown in the official report forms the flat surface on a flat surface welded 
mutually. However, generally, in the case of an electric switch etc., especially the housing section 
has a complicated configuration, and since the amount of [ to which the housing section is connected 
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mutually ] joint must meet this configuration, it is not limited to the whole surface. About the 
manufacture for a joint of complicated space, nothing is stated to the specification of an official 
report. Therefore, especially the well-known approach is not suitable for welding of the housing 
section of an electric switch. 

This invention is based on the purpose which designs the work piece formed fi*om two or more 
work-piece sections so that the work-piece section can connect mutually by the laser beam in a part 
for the joint of inside three-dimensions space especially, and specifies the manufacture approach of 
such a work piece. 

This purpose is attained by the approach belonging to the work piece belonging to the description 
according to claim 1 , and the description according to claim 7. 

The first work-piece section is passed without a laser beam's being a location nearest to the source of 
a laser beam, and barring this invention on parenchyma, and it is considerably absorbed by the 
second work-piece section, and is based on the concept that melting of the two work-piece sections 
is carried out in a part for a joint by that cause. For this purpose, the first work-piece section is made 
as [ penetrate / considerably / a laser beam ] in the part which the laser beam contacted at least, and 
the second work-piece section is made as [ absorb / considerably / a laser beam ] by adding an 
additive at a suitable rate. For this reason, the first work-piece section has a high transmission 
coefficient and a low absorption coefficient compared with the second work-piece section. That is, 
the first work-piece section has a transmission coefficient higher than the second work-piece section, 
and the second work-piece section has an absorption coefficient higher than the first work-piece 
section. 

However, since both contain an additive, the work-piece section has impermeability to the beam of 
light of the visible range of human being's eyes, and, thereby, has on parenchyma the advantage of 
giving a uniform impression. Discernment by vision is impossible for each work-piece section on 
parenchyma afl:er welding. 

The fiirflier improving point of this invention is the summary of a subordination term. 
Especially the second work-piece section can be made as [ absorb / on a front face / so that a laser 
beam cannot penetrate the second work-piece section slightly ]. Therefore, a good result is obtained 
even for a low laser output at the time of welding. Although the transmission coefficient of the two 
work-piece sections shows extent of transparency and the absorption coefficient shows extent of 
absorption, these can be adjusted by adding the additive of a pigment to plastics. 
The convenient thing was discovered, when the first work-piece section was adjusted by 60% or 
more of permeability T, and 30% or less of absorption coefficient A and the second work-piece 
section was adjusted by 90% or more of an absorption coefficient A and very few especially 
permeability T. 

Especially, in the case of the complicated work piece of a configuration, a part for a joint can be 
prepared in three-dimension space also in the interior of a work piece, consequently a work piece can 
be made the the best for each meant use. Since the wall of the work-piece section which adjoins 
mutually can be mutually piled up in order to fiiUy carry out the seal of the inside of a work piece, in 
a part for a joint, critical parts, such as an angle and a through tube, are fiilly joinable by welding of 
the letter of a partition with a laser beam. The work-piece section which should be connected 
mutually can have the lap joint of various configurations in a part for a joint. 

Whenever [ for a joint / jvinction ] can be fiirther increased by applying a pressure to a part for a joint 
until it is cooled. A pressure acts in accordance with the focus of a laser beam preferably, 
consequently the transparency to the work piece of a laser beam is not barred. However, a pressure 
can act on the operation field of a laser beam directly by using a clamp means to make a laser beam 
penetrate. Suitably, a pressure acts so that a motion of a laser beam may be pursued along with a part 
for a joint. Such a motion of a laser beam can be spatially attained easily by the programmable 
approach, when a robot or a multiaxial processor is used. Especially, the letter of a partition can be 
welded easily in each location of a work piece. 

Furthermore, the manufacture approach can be optimized by controlling the operation parameter of 
the source of a laser beam by the approach equivalent to the measurement process parameter in a 
part for a joint like a pressure and temperature automatically. 

Especially by this invention, when welding to the configuration which overlaps or adjoins, welding 
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of high quahty can be attained and the advantage that welding is partially performed even for a work 
piece especially with a thick wall at least inside is attained by the laser beam. Unlike the 
conventional ultrasonic welding, the configuration of welding can be freely doubled with the 
requirements on a design. That is, in housing, it can weld spatially by request. Since a welding path 
can be formed by programming the beam path of a laser beam and moving a work piece, 
manufacture of various work pieces is possible for it. Being able to weld the work-piece section only 
by heating, in actual welding, an additive is not still more nearly required. Especially in manufacture 
of an electric switch, since it is not necessary to worry about destruction of an electrical part, trash is 
avoided. 

Below, the suitable example of this invention is stated to a detail, and is shown in a drawing. In a 
drawing Dra wing 1 is the schematic drawing of the welding equipment of electric switch housing. 
drawing 2 is the longitudinal direction sectional view of housing. Drawing 3 is the enlarged drawing 
of the X section of drawing 1 . drawing 4 is some longitudinal direction sectional views of housing 
of the further example, drawing 5 is some longitudinal direction sectional views of housing of the 
further example, drawing 6 is the longitudinal direction sectional view of the wall of housing of 
another example. Drawing 7 is the longitudinal direction sectional view of the wall of housing of still 
more nearly another example, the longitudinal direction sectional view of the wall of housing of 
example with drawing 8 another again — it is — the sectional view of housing of the space design 
with complicated drawing 9 ~ it is — and ~ Drawing 10 is a sectional view which meets the Hne 10- 
10 of drawing 9 . 

The outline of the equipment for welding the work-piece section by the laser beam is shown in 
drawing 1 by the approach by this invention. Equipment can be equipped with the outlet of the light 
cormected to the source 1 of a laser beam, for example, Nd: YAG laser, and the optical system 3 by 
the flexible lightguide 2, consequently the source 1 of a laser beam can be established in a desired 
spatial position. The optical system 3 is movable by the control unit by the driving gear as it is 
prepar^ on the work-piece holder 4, for example, is shown by the direction arrow head 5 of drawing 
1 . Naturally, the optical system 3 can also be designed movable. 

The components of the work-piece section 6 which should be mutually welded to the work-piece 
holder 4, i.e., housing, are prepared suitably, and housing 6 is housing of an electric switch in this 
example. Housing 6 is equipped with the housing cover 8 which is the housing base 7 and the first 
work-piece section of a pot configuration which form the two housing sections, i.e., the second 
work-piece section, the housing base 7 and a housing cover 8 — both — plastics ~ it consists of 
thermoplastic material preferably. The housing base 7 has the shoulder 9 surrounded annularly, and 
the housing cover 8 is laid on the shoulder 9 as shown in the detail at drawin g 2 . At the shoulder 9, a 
housing cover 8 meets a part for the joint 10 surrounded aimularly continuously, and is welding **** 
to the housing base 7 by the laser beam. Consequently, since the housing 6 of an electric switch is 
sealed, it is especially protected from dust. 

Furthermore, a housing cover 8 and the housing base 7 are heated by the laser beam 1 1 so that 
drawing 1 may show. A laser beam is emitted to housing 6 along with a part for a joint 10 from the 
optical system 3 so that the housing base 7 and a housing cover 8 may be in a melting condition in a 
part for a joint 10. In a part for a joint 10, the housing base 7 and a housing cover 8 are combined by 
this, it solidifies at the following cooling process, and welding is formed. 

Then, when required, annealing can be performed in order to mitigate the welding stress in a part for 
a joint 10. By moving the work-piece holder 4 and/or the optical system 3, or the source 1 of a laser 
beam, a part for the joint 10 annularly surrounded long and slender in housing 6 is formed. Since 
housing 6 can also be welded in each location in a suitable case, although it is not continuing, a part 
for the joint whose cross section is a letter of a partition is obtained. 

Suitably, since welding stress is low in welding of the letter of a partition, it is not necessary to 
perform annealing next. 

In housing 6, a part for a joint 10 can be prepared in the three-dimensions space in which orientation 
is possible at arbitration by moving relatively the source 1 of a laser beam or the optical system 3, 
and the work-piece sections 7 and 8. It is this purpose, for example, the work-piece holder 4 is 
designed by three dimensions as a movable multi axial processor according to the arrow head 5. A 
robot can also be used similarly or the optical system 3 can be moved. Since space migration of a 
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request of the work-piece holder 4 is programmable, a part for the joint 1 0 which has the shape of a 
space form of correspondence is respectively formed at the time of welding. It can form so that it 
may be easy to deal with a part for the joint 10 of a complicated configuration suitable especially in 
the case of the electric switch housing 6 and it may be equipped with flexibility. 
It is located in the interior of housing 6 by the amount of [ 10 ] joint by the reasons of a design, and 
the amount of [ 10 ] joint laps with the shoulder 9, and it has joint as shown especially in drawing 2 . 
The contiguity lap joint 17 is formed in a housing cover 8 and the housing base 7 in tiie further 
example shown in drawing 4 . In the example shown in drawing 5 , the housing base 7 and a housing 
cover 8 have the lap joint 18 of a wedge configuration. A part for a joint 10 is partially formed in the 
interior of housing 6 at least also in these examples. 

In the example shown in drawing 6 , the lap joint 19 of a shoulder configuration is formed fiirther. 
Work pieces 7 and 8 have respectively the shoulder 20 and 20' which have been projected firom the 
actual wall, and a part for a joint 10 is formed in the shift section between the projected shoulder 20 
and 20*. A laser beam 1 1 acts almost perpendicularly to the protmsion shoulder 20 of protrusion 
shoulder 20' and the opposite side in this example. The configuration of others of the joint of a 
shoulder configuration is shown in drawing 7 and 8. In the case of the joint 21 of the shoulder 
configuration of drawing 7 The stage-like acceptance section is prepared in the work-piece section 7, 
and the wall of the work-piece section 8 is inserted here. In drawing 8 , the wall with which the 
work-piece section 8 finally supports the acceptance section of the stairway configuration prepared 
in the work-piece section 7 is inserted so that the shoulder-like joint 22 may be formed. 
Especially the groove lap joint 23 finally shown in drawing 10 also demonstrates the sealing 
effectiveness which was excellent as a labyrinth seal to invasion of the dust to housing 6. The 
protruding edge 25 prepared in the slot 24 currently formed in the wall of the work-piece section 8 
for this purpose corresponding to the wall of the work-piece section 7 has fitted in. A laser beam 1 1 
contacts in the field of a slot 24 almost at right angles to the front face of the work-piece section 8, 
and a part for a joint 10 is formed in flie side which faces this field of the work-piece section 8 
between a protruding edge 25 and a slot 24 by that cause. 

The outline in the three-dimension space which a wall 26 has conforms to each meant use as shown 
in the sectional view of the work-piece section 6 in which drawing 9 is designed a little intricately. 
Such complicated housing 6 is used for the electric switch of electric equipment, and a cavity 27 is 
demarcated by the interior with the wall 26 of the work-piece section 8, and holds the functional 
division of an electric switch in it. In order to protect a cavity 27 fi-om dust, as drawing 10 was 
explained, the protruding edge 25 of the work-piece section 7 fits into the slot 24 established in the 
wall 26. 

Since a part for the joint 28 of the letter of a partition is prepared in the slot 24 as furthermore shown 
in drawing 9 , the two work-piece sections 7 and 8 are welded on the front face which has connected 
mutually. The amount of [ of the letter of a partition / 28 ] joint has the path of a hook configuration 
or a zigzag configuration, and this is formed by moving relatively a laser beam 1 1 and the work- 
piece sections 7 and 8 progranmiable in three-dimensions space. The amount of [ 28 ] joint consists 
of each partition rather than it consists of continuous space. Especially these are the deflection points 
that the part of the angle of a wall 26 or the direction of welding changes suddenly. Furthermore, 
although a penetration part etc. is not illustrated, a shaft, a ** rod, etc. can also prepare a part for the 
joint of the letter of a partition in the field which has rushed into the cavity 27 of housing 6 from an 
outside. Although it is necessary to seal such a field especially, the seal is certainly carried out by the 
amount of [ of the letter of a partition / 28 ] joint. 

Since it is only a straight line-like between each partitions for a joint 28, it is not necessary to carry 
out a seal by the not much complicated approach. In this case, a sealing slot is enough formed only 
by piling each other up without welding a slot 24 and a protruding edge 25 on the wall 26 of the 
work-piece sections 7 and 8, In order to support this, the connection side of the wall 26 of the two 
work-piece sections 7 and 8 is mutually forced by preparing snap connection 29 grade further 
between the partitions for a joint 28, where sealing is carried out in these fields. Since only a part for 
the joint 28 of the letter of a partition is prepared in this example, time amount is reduced in case the 
work-piece sections 7 and 8 are welded. 

In order to fully heat a part for a joint 10, the properties of as opposed to [ in / at least / a 
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subsegment ] the spectrum of a laser beam 1 1 in the housing base 7 and a housing cover 8 differ. For . 
example, while the housing cover 8 of the transmission coefficient of a laser beam 1 1 is larger than 
the housing base 7, the housing base 7 of an absorption coefficient is conversely larger than a 
housing cover 8. It is mutually located relatively so that a laser beam 1 1 may hit a housing cover 8 in 
a part for the first bond part 12 which are a part for a joint 10, and the opposite side as indicated in 
drawing 3 as the two work-piece sections 7, i.e., the housing base, and the housing cover 8, and the 
optical system 3 of the source 1 of a laser beam. Since the transmission coefficient is high, the first 
work-piece section 8, i.e., a housing cover, is made as [ penetrate / partially / at least / the spectrum 
of a laser beam 1 1 ] in the field from a part for the first bond part 1 2 to a part for a joint 1 0. 
Consequently, a part of laser beam [ at least ] 1 1 penetrates a housing cover 8. The transparency part 
of a l£Lser beam 1 1 invades into the second work-piece section 7, i.e., the housing base, as shown to 
drawing 3 by part for the second bond part 13. It is located in the straight line currently formed of the 
laser beam 11 by the amount of [ 1 3 ] part for the first bond part 12, and second bond part on 
parenchyma as illustrated. This straight line is almost perpendicular to parts for a bond part 12 and 
1 3 especially. 

Since the absorption coefficient is high, the housing base 7 is made as [ absorb / partially / at least / 
the spectrum of a laser beam 1 1 ] in the field for the second bond part 1 3 for a joint 1 0. 
Consequently, the housing base 7 is heated in the absorption field 14 by a part of laser beam [ at 
least ] 1 1 in contact with a part for the second bond part 1 3. or [ being made as / carry out / the 
housing base 7 / on the front face for the second bond part 1 3 / in this example / extinction ] — or it is 
formed only in the front face of the housing base 7 as it comes out enough and it is, if it is chosen so 
that the several microns laser beam 1 1 may trespass [ the wavelength of the laser beam 1 1 used ] 
upon the housing base 7 slightly and preferably, and the absorption field 14 is shown in drawing 3 by 
that cause. Since heat is penetrated by the adjoining housing cover 8 from the absorption field 14, a 
housing cover is similarly heated in the heat-conduction field 15. By heating the absorption field 14 
and the heat-conduction field 15, melting of the plastics is carried out and, thereby, a part for the 
solidified joint 10 is formed common to these two parts 14 and 15 after cooling. 
As mentioned above, housing 6 consists of plastics. It is proved that it is appropriate in especially 
this example to use a styrene acrylonitrile copolymer, a polyamide, etc. as housing of an electric 
switch. In order to adjust the partial permeability of the housing cover 8 to the spectrum of a laser 
beam 1 1 and the partial absorptivity of the housing base 7, i.e., a transmission coefficient, and an 
absorption coefficient, a pigment, a glass fiber, etc. are used for plastics. In this case, 
acconmiodation is performed by changing the rate of the additive in the two work-piece sections 7 
and 8. A rate is chosen so that the reflection factor of the two work-piece sections 7 and 8 to the 
spectrum of a visible ray may become the same on parenchyma. It was discovered that it is suitable 
to make the absorption coefficient of the housing base 7 high especially with a black pigment. While 
adding the pigment to the partial absorption plastics of the housing base 7 1 % to 2% by testing the 
plastics of the mold mentioned above, it w£is shown in the plastics of the partial transparency 
housing cover 8 that it is convenient to add the pigment of a lower rate, or not to add a pigment when 
special. Therefore, the two work-piece sections 7 and 8 do not let a visible ray pass on parenchyma, 
but in order to give an almost equal visual effect, they are colored black. Therefore, since the two 
work-piece sections 7 and 8 of housing 6 give the same impression on vision to a convenient thing, it 
is not a foregone conclusion that accommodation is changed for every plastics. 
Nd of low output which tEikes out a laser beam with the wavelength of about 1.06 micrometers 
suitable for especially the plastics of the mold mentioned above: When the advanced speed of the 
housing 6 to the optical system 3 was tested by 3 m/min by the YAG laser, and maintaining the 
following parameters, it turned out that a result with sufficient welding is obtained. Nd: To the 
spectrum of an YAG laser beam, a housing cover 8 is equipped with 60% or more of permeability T, 
and 30% or less of absorption coefficient A, and to be required, it is necessary to equip 20% or less 
of reflection factor R. Furthermore, the housing base 7 is equipped with 90% or more of absorption 
coefficient, and very few permeability T, and especially, to be required, it is necessary to equip 10% 
or less of reflection factor R. In the case of this example, this percentage is related with the laser 
beam 1 1 in contact with parts for a bond peirt 12 and 13. Since the rate of a laser beam 1 1 which is 
reflected by parts for each bond part 12 and 13 T+A+R=100% in each case does not not much have 
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effect in heating for a joint 10, it must emphasize by adjusting plastics that it is also necessary to 
lessen as much as possible. 

In order to improve the quality of welding, while heating and fusing a part for a joint 10 by the laser 
beam 11, a pressure can be made to act on a part for a joint 10 after that. The pressure roller 16 acts 
on the upper part of a housing cover 8 in the field for a joint 10 as shown in drawing 1 for this 
purpose. The pressure roller 1 6 is made as [ pursue / to compensate for advance of the work-piece 
holder 4 to direction arrow-head 5' / a laser beam 11]. Therefore, the pressure of the pressure roller 
16 acts until the amount of [ 10 ] joint cools, the recess of the dissolution from a part for a joint 10 is 
barred by that cause, and the danger that a void will be formed in a part for a joint 10 is prevented. 
Since this pressure acts in accordance with the focus of a laser beam 1 1 as shown in drawing 1 , a 
laser beam 1 1 is not barred in a part for the bond part 12 of a housing cover 8. Needless to say, 
although not illustrated instead of the pressure roller 16, in itself, the presser-foot equipment of water 
pressure, pneimiatic pressure, and others which is common knowledge is also usable, and since these 
can carry out orientation of the beam to arbitration, they may be prepared in the outside of the path 
of a laser beam 1 1 . When these presser-foot equipments consist of an ingredient which makes the 
spectrum of a laser beam 1 1 penetrate considerably, these presser-foot equipments can be located in 
the path of a laser beam. 

The quality of welding at the point that automatic control of the operation parameter of the source 1 
of a laser beam is continuously carried out as a function of the process parameter for a joint 10 is 
influenced [ still more nearly affirmative ]. These process parameters are temperature, a pressure, 
etc. When it is measured continuously and deflection arises from the set point, the operation 
parameter of the source 1 of a laser beam is changed into the desired set point according to deflection 
until it reaches again. 

This invention is indicated and is not limited to the illustrated example. All development by this 

contractor of an invention concept within the limits is included rather. For example, this invention is 

usable in the work piece of what kind of request which it is not only used for manufacture of an 

electric switch, but consists of plastics for household articles, a package, etc., housing, etc. 

1 : Source 2 of a laser beam: Lightguide 3: Optical system 4: The work-piece holder 5, 5': Direction 

arrow head 6: Housing 7: Housing base (the second work-piece part) 

8: Housing cover (the first work-piece part) 

9: Shoulder 10: A part for a joint 1 1 : Laser beam 12: A part for the first bond part 13 : A part for the 
second bond part 14 : Absorption field 15: Heat-conduction field 16: Pressure roller 17: Contiguity 
lap joint (further configuration) 

18: Joint (further configuration) of a wedge configuration 

19: Lap joint (further configuration) of a shoulder configuration 

20 20* : Protrusion shoulder 21 : Joint (finther configuration) of a shoulder configuration 
22: Joint (further configuration) of a shoulder configuration 

23: Groove lap joint 24: Slot 25: Protruding edge 26: Wall 27: Cavity 28: A part for the joint 29 of 
the letter of a partition : Snap connection 

[Translation done.] 
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[Translation done.] 
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* NOTICES * 

JPO Emd NCIPZ are not responsible £or any 
daznages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 

DRAWINGS 
[Drawing 1] 
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Fig.5 




Fig.7 

[Drawing 8] 
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Fig. 8 

[Drawing 9] 




[Drawing 10] 




Fig.10 



[Translation done,] 
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